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(54)Title: CANCEROUS METASTASIS INHIBITOR 



(57) Abstract 

A chimeric protein wherein HI-8 which is the C-terminal domain of human 
urinary trypsin inhibitor (UTI) having a cancer cell metastasis inhibitory effect is 
bonded to a peptide containing the G domain of urokinase binding specifically to 
urokinase receptor expressed in a large amount in cancer cells. 



a. 1114 

•7 a ^ f 



(J3-I91 : 
KI-«C1-J9> 



ATFHj 



W • : in 

mmm. un.n% 

» -f ■ -2l3&«.t] 



«... ttmi.no tftmlnal frtt(p»nt of urokirv««o 

b ... attquMO* alB* : 193 

hydrophobiolry : 83 43.49 % 

iMutrttltty : 57 29.53 % 

hytfrophillolty : 54 37. 9B % 

•olacular Mlffhc : 21564.13 



BNSDOCID: <WO 9725422A1> 



I 

(5 7) . " 

W^JCurinary trypsin inhibitor: UT I iiffi ti K .p' > 

(dociain)r^ aHI-Sch. ^Iffl C ^ {r ^ tl ^ P ^ ^ 
— -tr" -fe 7° ^ — (urokinase receptor ) (C # ^ 6^ {1 ^^-^ ^ ^ 
□ 4^ ^ - -ir" (urokinase) © G K y > <^ -t ii" ^ 3^ 5^ K ^ L 
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W^J (urinary trypsin inhibitor: UTI )CDC^i^{B!| K > -< > 
(doinain)-C* ;5HI-8,^. ^ M {I ^li ^ S d4-^ 

— Hf" ly-^zf^ -(urokinase receptor)C 6^ ^-^-f ^5 f> 
D 4- ^ — -tr'( urokinase) CD G K> V^-a-tr^T^^ K^^-^L 

10 />i4-y5g6MCK-r^tiCDT*.-So 

T^/c (1) (2) o -t?U > 7" DT-T--f( serine protease)® 

— ST- ^ ^ D ^:^ — -tf (urokinase- type plasminogen acti 
20 vator: u?^)ltmm<Dm^tiZ^ -o X i^tm-t ^ ^ n t- T - t L 

T^<t^^m^^ti (3) . mmmj: mia^ti^uPKomit 
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fz. uPA^ y ^ o 7" n 7^ T — -fr"(inetalloprotease)T* ^ 3 
^ -Yi-- -tr'(collagenase), X h □ ^ 'J •> >( strotnelysin) 

-:fu±X^^t:m:mm^m:^X'r- K( cascade JS^fflfS© 
5 ^i^7"n -tr X i^^^{C,^0'oc>TC^;5 t^x. fi^TC^^ (5)o 
uPA{i^^M55kDa®)&|M T\ N7^^a7{)^ ^^'□-x-JTiJ^^ 
— ^ K ^ •<> (growth factor-like domain : G ^ 
U > ^'"yU K y W Xkringle domain : K K^-Y>)> -fu^T 
— tf K ^ ^ > (protease domain : P K^-<>)(DH.ocDK;^'f 
10 >m5t:6^ ^> T^ck ;S (gj 1 #B8 )o G K y ^ > {i^8a±(D#^&tJ^^ 

T" ^ -5 o 4- ^ If -tr :7° — (urokinase receptor: uPA 

R){r*^'^-r^lfi5<iT (6) . uPAJi CCDKy^>^^^^LT^a^iffl 

'^>nTi>^ (7) (8) (9) (10) (11) o tiiz^ ^m^\-t^ 

15 KFt-^5feii:^fS](^uPAR^mi6TuPA^^'^ Z©IIi|^(C4o{t 
^uPAigS^±{f^ (12) o C CD^Sam^-^uPAIii^^SiCD 

X i y — y X plasminogen )/£ i'O^aT^PT^T — -tf^^ 
li'fbL. ^5^^^ h »J -y iJ' XCD^P^^T•5 (13) (14) (15) o 
^^c. rt^^J3S®flI^®TuPAC J: 0 -/Stt^k^ tlT^CT"^ X ^ 
20 >(plasmin){i. It^ffl BQcD ^® C ^^El" ^ ^g^i^ TGF- /9 (tran 
sforming growth factor ;3 ) ^ 14 {k^ ^ ~ ci: ^-^^ ^> tlT I ^ 
(16) o TGF-^{i. uPA(DiliRfi<j[5a^g|^-C^ ^»PAI-l(pla 



BNSDOCID: <:WO 9725422A1> 



wo 97/25422 



3 



PCT/JP97/00008 



sminogen activator inhibitor I) (D ^ W ^ L fz ^) ^ $> ^ 
C^{luPAcDInRNA|^I|,;^$lJit^(f >5 C ci:;0^^a ^nrfc 0 (17), t- 

MZM-r (18) > t -(inhibitor)lpCD|5£#^J 

(19) {rck^^?S?p$iJ. ^fzituPA:^<u?\RiZ'^^-r^Zt^m 

m-t^m.i:^ (21) K ( 22) ( 23) izj^^mmwpuc 

-5 c > T ^ ^ $ n T c ^ ^ o 

ATF(aniino-terininal fragment of uPA : residue 1-135 o 
f uPA){l. uPAR(r,^'^-r Ky-Y>i^n(r^<KKV^> 
^-a-tr^^ ^-f^ K-e*) ^9 . uPA;6^-uPAR-.M'^f ^ C t^m.^ 
mm-t^o Crowley^Ji, ^ © ATF<^ ti^uPACD sii^J 137fla O 
4? i; /^7°^ K cb -r A y p r ij >G(iinn]unoglobulin G)0^S 
fIi|^(Fc region)^*^-^ $-ti:/c4^y W<^fF§^ L> Z tli^< 

in vivo -cot h?SlffliacD$i^^iq]$iJ-r -5 Z i^^^ Lfc 
(24) o ^fzluihlt^ iT" U V > <^ X ^--t^ - i LTiH^ L 

ATFct t h jfiL rt T 7' ^ Xhuman serum albumin: HSA)^ 

fiin vitro C ® 4- y 5 M K :6^uPAR-s^ L . uPACD^ 

mmm^(D'^^^]^KmT^ z t^m^Lfz (25) o cn^o 
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Bal lancet {i. uPACDG K ^ > i uPAO > t t" jJ' - "C 
plasminogen activator inhibitor-2(PAI -2).> X 7° 5 X 
^ > ^ > ^ ^ —X' ^ ^ a I -antitrypsinC a i-M)t<D^ y ^ 

5 MSM^s mm-c^m-r ^yjmiz-Di^xm^ Lfz (26) o 

10 Sifia^ii. t N ^ K U •>> ^ > t t"^ - (urinary try 
psin inhibitor: UTI);6-^\ ?m ^ffllS CD ^1?^ ^ $IJ f ^ C i ^ M 
C^/cLfc (27) o UTKiin vitro T cD^^fflfig© g?M}qi^iJ^m 
(28)/c {j- •CT'ck < > -^^X^Din vivo ^ "r" >'U T <D ^ ^ |Cp $IJ XJfl ^ 
L/C (29) o ^ fc. ■^)V\£y7 r I U -(serpin family) 

15 (IM-^^7°5X^> ^ > t — a 2-antiplasinin( a 

2AP)^ a 2-inacroglobulin( a2M){i. ^fflfla)^±CD:/5Xi>S 

UTUi-o© ^ Si (Kunitz-type)CD > t t" ^ - H V 

iiJiUTICDC^il^fiiJom— -Y Xresidue 78-143 of UTDT 
*^HI-8 (30) (r#^3E-r>z>o ^fe^fi. Z OHI-87^)^'e^^ql$^J^ 
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(Protein Kinase C :PKC)/gtt0|^^^^ ^ ?g^ffl]jS©g 
nnm^^±.\i :hfz}sb. ATFirUTU * /c (i ATFi: HI-8^-fb^6^ 

i^*un vitro ^^^^1^ ^mmmo:>%i^^^^m\znu-r ^ z t 

^^^Lfz (32) o L;6^L. -fk^^^tib^J (I J: ^) $ nfc 

r^Mi^^ii^m^tixi^fzo 

X$>^o mi&Xit^ ^^MomfT^miCJ;: ^ Bmi^mtl(DiS:T 
"p. ia^.iZioi'f ^ B^(D ^ir^)'r>(— '•ty-'y^ •7(Quali 
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5 '^±n.^^-txizmm^tixi^^mi&'S'c^^ (33) (34) 

(35) (36)o HI-8{i^^1±;^^'5g;^?^a6 ^^nrc^'SUTlCD — 
M(r^¥l LT(.^^ l^-trT"^- (uPAR) C f ^ ^ T . uP 

TC^^^t^®-C^^o zn^CDZti)^^. C O uPAcD G K ^ -< > 

ntzif^nm^^fzi^. mncDi&i.^mm^nmmt Lxmm 
t \^xAm.^mx^ ^z t\t. m%imnu(Dm^iii xv^nv\ 
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7 

mat. ^ a^i---if(u?K)(D--/km')^^fr^^ cmm^. m 
( 1 9 9 1 ) , m&mmmmm. 3_6.. 1705-17 

I 5 1 7 1 2 M(Dm 7 ( 1 ) Jii)) 0 

67:458-465. 1 995^0||459MCDDl 
(B ) ^^-U^mLfz) o 

0 4 5i, '^^DNATrTT^rJ' - BamHI-TaqI DNA CDltit^^-Tc 
H 5 it, MF^j^^zn- K-r '5uPACDcDNA;fI it <i: □ - ^ > 

me it. pCDlTRlSOHI-Sitfe-T-i. PCRC J; i^HI-ScDIfP^S-D 

118(i. -f^xi KpHIKCO^t^^jllg^^-ro 
119{i. y^X^ KpAIPO|g||^jIIH^,T^-r„ 
mOJi. 7"5X^ KpCD17R15tll^Ofca60-^fiJcHI-8DNA6Dge 

^IKi. y^X^ KpCD17R15cD^||||^JIlg^^^, 
mint. 5MeKATFHI-MLCD-?^^;f||jit^^-ro 
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A-f* (inclusion body)i:LT. '^^^^^i^m.iZ^f^-^ ^ z 
tt'^'Z^^. 'J :t^-;U7=.f > i5^(refolding)ifflS i: ^CD^CDlt^ 

lll4X-r ^ C i^-^T-^/Co CCD^^^MQKfis uPA^^OuPA 

^H&CDf^:;^(D#t±^i^}^ LTC^/^o in vitro (D^lffl 

SS^^SiiP^iJ^^. :foctO' in vivo (D $5 ^ ffll $IJ ^ III M J| ^ . 

^ 5 =1 - Kf ^ D N A. 1^ D N A Wr ^5 X 
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(Jt: 1 ) 

Cys Asp Cys Leu Asn Gly Gly Thr Cys Val Ser Asn Lys Tyr Phe Set 
Asn He Kis Trp Cys Asn Cys Pro Lys Lys Phe Gly Gly Gin His Cys 

5 2 ) 

Cys Asn Leu Pro lie Val Arg Gly Pro Cys Arg Ala Phe lie Gin Leu 
Trp Ala Phe Asp Ala Val Lys Gly Lys Cys Val Leu Phe Pro Tyr Gly 
Gly Cys Gin Gly Asn Gly Asn Lys Phe Tyr Ser Glu Lys Glu Cys Arg 
Glu Tyr Cys 

10 ^2. BuiB (5t 1 ) i: lute (it; 2 ) oiea^ijcDPaic Tie© 

• (iC 3 )-Ala Asp Gly Thr Val Ala Ala 

• (5^ 3 )-Ala Asp Gly Lys Lys Pro Ser Ser Pro Pro Glu 
15 Glu Leu Lys Phe Gin Gly Thr Val Ala Ala ; 

• Glu He Asp Lys Ser Lys Thr Thr Val Ala Ala ; RV^ 
' Glu He Asp Lys Ser Lys Thr Val Ala Alao 

^ 3 . TIB (5^ A ) : 

N^^-(@2?lJI)-(5^1)-(iS^lJII)-(xC2)-(SE^i]III)-C^i^ 
20 C 5t; A ) 

C (iCA) (j^ 1 ) ( 5^ 2 ) {ifijIfiC III 
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^^"^ : 

Ser Asn Glu Leu His Gin Val Pro Ser Asn 
Asn Glu Leu His Gin Val Pro Ser Asn 
Glu Leu His Gin Val Pro Ser Asn 
5 Leu His Gin Val Pro Ser Asn 

His Gin Val Pro Ser Asn 
Gin Val Pro Ser Asn 
Val Pro Ser Asn 
Pro Ser Asn 

10 Ser Asn 

Asn 



15 • (5^ 3 )^^tS^" Jl^-Zf 

(5C3)- Ala Asp Gly Thr Val Ala Ala 

(5^3)- Ala Asp Gly Val Ala Ala 

( 3 )- Ala Asp Gly Ala Ala 

(5t 3 )- Ala Asp Gly Xaa 

20 (5C3)- Ala Asp Thr Val Ala Ala 

(jC 3 )- Ala Asp Val Ala Ala 

( it 3 )- Ala Asp Ala Ala 
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(xt 3 )- 


Ala 


Asp 


Xaa 












( xt 3 ) - 


Ala 


Thr 


Val 


Ala 


Ala 








(iC 3 )- 


Ala 


Val 


Ala 


Ala 










(5^ 3 )- 


Xaa 


Thr 


Val 

TUX 


Ala 

X L X U 


Ala 

i\ X u 






5 


(JC 3 )- 


Xaa 


Val 

TUX 


Ala 

i 1 X u 


Ala 










( iC 3 )- 


Xaa 


Ala 


Ala 












(it; 3 )- 


Xaa 


Xaa 














(5^ 3 )- 


Val 


Ala 


Ala 












(xC 3 )- 


Xaa 














iO 


(xC 3 )- 


Ala 


Asp 


Gly 


Lys 


Lys 


Pro 

A X 


Ser 






Glu 


Leu 


Lys 


Phe 


Gin 


Gl V 


Thr 




• (xt 3 )^'^^ 7^j:c^ir-;b-y 








Glu He 


Asp 


Lys 


Ser 


Lys 


Thr 


Thr 


Vr 1 

* d 1 




Glu lie 


Asp 


Lys 


Ser 


Lys 


Thr 


Val 


Ala 

1 1 X u 


15 


Glu He 


Asp 


Lys 


Ser 


Lys 


Thr 


Ala 


Ala 




Glu He 


Asp 


Lys 


Ser 


Lys 


Thr 


/ma 






Glu He 


Asp 


Lys 


Ser 


Lys 


Xaa 








Glu He 


Asp 


Lys 


Ser 


Lys 


Val 


Ala 


Ala 




Glu He 


Asp 


Lys 


Ser 


Lys 


Ala 


Ala 




20 


Glu He 


Asp 


Lys 


Ser 


Thr 


Val 


Ala 


Ala 




Glu He 


Asp 


Lys 


Ser 


Val 


Ala 


Ala 






Glu He 


Asp 


Lys 


Ser 


Ala 


Ala 
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Pi 1 M 

VJ 1 u 


lie 


aS p 


Ly s 


oe r 


Xaa 




u i u 


lie 


Asp 


Ly s 


i nr 


Val 


Ala 


uiu 


lie 


Asp 


Ly s 


Val 


A 1 

Ala 


A 1 

Ala 


(jIu 


1 le 


Asp 


Lys 


Ala 


Ala 






T 1 ^ 

lie 


Asp 


Lys 


Xaa 






bill 


I le 


Asp 


T U 

Thr 


Val 


Ala 


Ala 


p 1 

Glu 


I le 


Asp 


Val 


Ala 


Ala 




p 1 
Glu 


I le 


Asp 


Ala 


Ala 






Glu 


lie 


Asp 


Xaa 








Glu 


I le 


Thr 


TT 1 

Val 


Ala 


Ala 




Glu 


He 


Val 


Ala 


Ala 






Glu 


He 


Ala 


Ala 








Glu 


He 


Xaa 










Glu 


Thr 


Val 


Ala 


Ala 






Glu 


Val 


Ala 


Ala 








Glu 


Ala 


Ala 











Glu Xaa 
Xaa 

(/c/iL. XaaJl. M 6 K ^ ^ ffi O T i 7 ^ ^ ^ L . 
20 5^ 3 {iuPA(D43-131ir^^-r ^J[a^TCDS£?iJ^^-ro 
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(5^ 3 ) 

Glu lie Asp Lys Ser Lys Thr Cys Tyr Glu Gly Asn Gly His Phe Tyr 

Arg Gly Lys Ala Ser Thr Asp Thr Met Gly Arg Pro Cys Leu Pro Trp 

Asn Ser Ala Thr Val Leu Gin Gin Thr Tyr His Ala His Arg Ser Asp 

Ala Leu Gin Leu Gly Leu Gly Lys His Asn Tyr Cys Arg Asn Pro Asp 

Asn Arg Arg Arg Pro Trp Cys Tyr Vai Gin Val Gly Leu Lys Pro Leu 

Val GU Glu Cys Met Val His Asp Cys 

(se^uiiixi. 7i^m& (-0H) ^fzitTm(D(.^-rtii}^(DT: 

Gly Val Pro Gly Asp Gly Asp Glu Glu Leu Leu 
Gly Val Pro Gly Asp Gly Asp Glu Glu Leu 
Gly Val Pro Gly Asp Gly Asp Glu Glu 
Gly Val Pro Gly Asp Gly Asp Glu 
Gly Val Pro Gly Asp Gly Asp 
Gly Val Pro Gly Asp Gly 
15 Gly Val Pro Gly Asp 
Gly Val Pro Gly 
Gly Val Pro 
Gly Val 
Gly 
20 ] 
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(xC3 )- Ala Asp Gly Thr Val Ala Ala 

Cx^S )- Ala Asp Gly Lys Lys Pro Ser Ser Pro Pro Glu 
Glu Leu Lys Phe Gin Gly Thr Val Ala Ala 

Glu lie Asp Lys Ser Lys Thr Thr Val Ala Ala. 

Glu lie Asp Lys Ser Lys Thr Val Ala Ala 

10 lis. SS^lJ I ;6-<Ser Asn Glu Leu His Gin Val Pro Ser As 

6 . I ;6^Ser Asn Glu Leu His Gin Val Pro Ser As 

15 ( it 3 )- Ala Asp Gly Thr Val Ala Ala 

(iC 3 )- Ala Asp Gly Lys Lys Pro Ser Ser Pro Pro Glu 
Glu Leu Lys Phe Gin Gly Thr Val Ala Ala 

20 Glu He Asp Lys Ser Lys Thr Thr Val Ala Ala. 

Glu He Asp Lys Ser Lys Thr Val Ala Ala 
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m 7 . TIB (Jt 1 ) OSe^iJ^ zj - Kf-S D N Amn^ 5 • 

miz^ Tffi (sc 2 ) CD se ^ij Z2 - K-r ^ D N A se^ij^ 3 • ^ 

C^tr^y 5 ^SW^zr- K-r -5 D N A : 
5 (5t 1 ) 

Cys ASP Cys Lea Asn Gly Gly Thr Cys Val Ser Asn Lys Tyr Phe Ser 
Asa He His Trp Cys Asn Cys Pro Lys Lys Phe Gly Gly Cla His Cys 

(St; 2 ) 



10 



C» ».„ Leu P„ Ue V.l a., CI, P,„ c,s *r, Ai. Phe Ue GU Leu 
rrp *1. Phe ASP Al. V.l L„ Gl, L„ c,s Vel Leu Phe Pro I„ g;, 

Glu Tyr Cys 
^ 8 . TIB (iC A ) : 

N^^^-(Se^iJ I)-(jC1)-(K?iJ II)-(st2)-(SS^iJ II I)-C^^ 

15 (xCA) 

C (xt A ) (Se^tJ I ). ) . (Se^iJII). C^2) isJ: 

J>'(Se^iJIII){ifjld{r(^ bo 3 

tic © D N A o 



20 



BNSDOCID: <WO 9725422A1> 



wo 97/25422 



16 



PCT/JP97/00008 



Igl2. II 7 ^ /cii 8 (Clfigc© DNA^m^iA^/iy^X ^ 

1114. B<jlS?^Kin^i*:*^FERM BP-5293T- * 5 Jg 1 OietJc<Z) 
10 J^KlS^i^o 

1115. BU lfiJ^Mfe^i*:7&^'FERM BP-5745T ^ -5 IM 1 0 IStfe© 

1116. mi^mW^^^i^^<FEM BP-5746-C*) ^ 11 1 0 laifecD 

15 J117. loi-i 93cDT=y g^se^ij^-^trii 1 

1118. S£?iJ#^ 2CDl-200©Tiy ®? ^ij <^ tj- II 1 

1119. Se3?iJ#^ 3cDl~207CDT^y ^ ^ -g- tr II 1 
20 fClS*Sc<D^SKo 

1120. SE?IJ#^ 1 O 1 5 - 5 9 3 O ^ ^ SE ^iJ ^ -i" jg| 7 (I 
leHc® D N Ao 
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m2[. 2 ® 1 5 ~ 6 1 4 (D^mm^i\^^ts-m 7 

ie«!c©DNAo 

m22. se?ij#^ 3 ® 1 5 ~ 6 3 5 (D^mm^n^^tsm i iz 

IfitScO D N Ao 

■to 

(uPACDll# g (DCys/i>^ ^> 42# g CDCys) (iT ^ 7 gfCDg^. ft 

^^e-^T. *^B^o#i4(A)^^fi-r ^ /ci6cDse^ij{i. Tie© 

uPAa)G K y >{I^tc.f 5uPA(Z)ll# g OCys;^^ ii421: g ®Cy 
20 5^ 1 : 

Cys Asp Cys Leu Asn Gly Gly Thr Cys Val Ser Asn Lys Tyr Phe Set 
Asn He His Trp Cys Asn Cys Pro Lys Lys Phe Gly Gly Gin His Cys 
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^ 2 : 

Cys Asn Leu Pro He Val Arg Gly Pro Cys Arg Ala Phe He Gin Leu 
Trp Ala Phe Asp Ala Val Lys Gly Lys Cys Val Leu Phe Pro Tyr Gly 
,5 Gly Cys Gin Gly Asn Gly Asn Lys Phe Tyr Ser Glu Lys Glu Cys Arg 

Glu Tyr Cys 

Bute iiuie (5t2) (Dmmt. ^7°^ KM^tr 

( 1 ) <!: bIj l£ ( it 2 ) <Dmn(DmiZ^ ^ ( 1 ) RUf^^ ( 2 ) 
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• (iC3)-Ala Asp Gly Thr Val Ala Ala 

• (its )- Ala Asp Gly Lys Lys Pro Ser Ser Pro Pro Glu 

Glu Leu Lys Phe Gin Gly Thr Val Ala Ala ; 

5 • Glu He Asp Lys Ser Lys Thr Thr Val Ala Ala ; SO* 

• Glu He Asp Lys Ser Lys Thr Val Ala Alao 

±l£4 m(D^:^mntmM^ (i^ 1 ) Xliltjifi (it 2 ) (Dm 

A ) -cm-rz ti)<-v^ ;5o 
N^iffi-css^ij D-Cit i)-(K?ij i\}-{^2)-(mmui)-c^m 

^BSffffi (interact ion )-l±f\ ^ ^ -e"n:*^'^ot^#gCD#14 ^ 
20 5i@e^iJ(uPA: Ser'-Asn'°);i)^0^ U(,^;6^. ^(Dmmt->hm?k 

--o-r-DT I J m-h'^'Km. L/C 9 - 1 $ y ^w.n 
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lUt. HI-8:6^:$:5^^oC^5SS£?iJ(HI-8; Gly' ' ~ Leu' « ^ 
Lc>:6<. ^®C^i^*^ t^jll;?^ — o-ToT ^ 7 ^ L ^'cl 0 ~ 

5 itJi^mm (-0H) ^^^-rm^s ^c^t^i)<^2T'^^t:>^ 

■t ^fz^(D X-^-if -(spacer) ©tSlfiJ^^m /;f^l5:^T\ 'J^ 

--9--^^©T i y ^Se?iJ{ig < . 7 V r;U (flexible) 

/i: c ^ :^ $f ^ L (. ^ o ifi ?iJ I Hi . 1 cd G K ^ > cd C5f^ c ^ 
< ^^c^>eS?lJ(@S?lJ I I-l : Glu He Asp Lys Ser Lys Thr)<t. 
15 5t20HI-8:^^^^i^oN^^SS3?iJ(SE?iJII-2:. Thr Val Ala Ala) 

A-^omcDT i y mmn^. m^^tD-^xmm u/^ss^ij (it Ux 

20 ^mi-l<DT i y mt. K^IJ II-2CDT ^ y ^CDi^C*^'I5IB#(C 0 

liac fj: ^ z ci:{i>^i:t^) fc^^t^n-So ^ /cK^ij i Ui. xCIcdg 
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<. uPACDK K/ trSa^iJ(xt3: uPA : Glu ^ ' ~ Cys ' ' ' ) 

ie3?ij(ge?ij II-3 : Ala Asp Gly ) i H I -8CD g2 ( se^ij H - 2 

: Thr Val Ala Ma)^ iM^^ L fzmn^<^ :^ tl ^ o ^fz. E 
?liII-3^DC^^7i)^iiJll^^-o-r-3>T i J mi^<^mLfz3~Qm<D 

T i y mmnt. i§^nn-2(Dii^^^^ ihmfk — '^-r-oT ^ y ^ 
:^<xm Lfz^-Qm(DT I ymm,n^. m.^^t:>-^xi§:mLfz 
S£?ij i^n^ (f0L> i2?ijii-3(DT i y ^ct. @e?ijii-2 
i y mo^t^mmiz 0 muti ^ z tittii.^) , upa® 135 

#g i: 136# B CDrB^{i-7°5 X ^ >C ct T liUSfr ^ n-S C i:;6^-^a 
'5 Se^iJCLys Lys Pro Ser Ser Pro Pro Glu Glu 

mmiiZit. uPA®43~147(Z)i£^lJ<tGly^iJ> LTHI-8CD 
N^^eS?lJ(Se^iJII-2: Thr Val Ala Ma) ^ L fzW.n ^ ^ 



wo 97/25422 



22 



PCT/JP97/00008 



Lc> imn I ) ii. 

Ser Asn Glu Leu His Gin Val Pro Ser Asn T^^tl^o 

5 ^m^ : 

(x^3 )- Ala Asp Gly Thr Val Ala Ala 
Xit 

(1^3 )- Ala Asp Gly Lys Lys Pro Ser Ser Pro Pro Glu 

Glu Leu Lys Phe Gin Gly Thr Val Ala Ala 

Glu He Asp Lys Ser Lys Thr Thr Val Ala Ala. 

Glu He Asp Lys Ser Lys Thr Val Ala Ala 

15 ftf^ (S£?|JIII) {i. 

• Gly Val Pro Gly Asp Gly Asp Glu Glu Leu Leu 

Kit 

Gly Val Pro Gly 

■n-^^o - 

20 li( ± © J: -9 m * . IS: It T ^ -5 4^ y 5 M e ® CO i L 
T. N^!^{|iJ{i 1341®(DuPAS^(DS£?iJ(ATF)^W L. C^i^mit 
591ia<DHI-8fi^(D@£^iJ^Wr ^ -^ItigSflSCDT i y mi)^ih^^ 
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^m.w.n^zm'^ genetyx(v7 v ^ ^tw^^'x^ ^ n 

^(C^^BjO^e ATFHI^^JfCflX*). J£(T 

/HE3?iJ^ffl C^T^ X A (periplasm) 53- ik^^ $ U -5 

va^^T^-f: inclusion body)^^ S S WSJ ^ ib ?PJ T — B. "5J 
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MitLX. > i^'" (refolding) <b 

-tf (methionine aminopeptidase : MAP) C J: <9 NpI^ ^ ^ > 
10 1^ * $ n C ct tl T C ^ o C CD 7° ^ - -t?' ck ^ 

10 ±^ < mm^^ii^ ^ Z t ibtlXl.^^ (37) o uPAON^ 
^iTi y^{i-tr'j >T:-*;5;6^. CCDck^T^Af 'J mcD^t^T^ 7 

15 -(D/ci6. :^^S^ffll^7^cuPACDiI}^^ia(Dit'^T- 

^y^->ltm^^tl^ Z t:^<n^^tlXl^^ (38) o cn 

ATFHioit^ i^mm^mi^^tzmm^^mx. ^ 
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U - riT IS a <^ f ij ^ LT. uPA^UTICDi£^^^n^g(5 55^(:DDNA^^g 

JiHeyneker^fC J; <9 •i:6N(r $ tl/c (39) o ^ fz ^ 

Tt,>^(,40)(41)(42)(43)o C tl ^> ® C IB «fe ^ tl cDNA@£ 
?'J^#%<bLT. ^^MT^ci^U^^DNA^fkc^fiUC'^^ L/C <D . * 
^ (iiS ^ T^iiHc^ 5 -r 7"^ 'j -^N uPAcDcDNA^^g >S 
CiTij^T^^o * fc^CD 9 (CPCRi^T". ATFg{5^^ =i - K-r 
^ uPACD ^B^cDNA^ o - > ^ -T ^ - i T ^ <S o 5fe-r\ u 
PA(Dite-^g^^lJ7!)^ ATFil];3;^-^t,-DNASS?ijT\ PCRti flil ^ 

^-f -7~©Tni;{)^'|fIL;C/j:^J;9iI)iltR-r'E.o uPA^^ 
^ U;^ccDNA^^Si LT. PCRfe^ffi(,>TuPACD$B^DNA»rK-^ 
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5 :: i: r ^ ^ o 

HI-8(UTI)®itii^^llit feESJCfg^^nriD (44)s ATFct 

ATFHIODNA^f^^-r >5 /ca6{C{i. PCRj* r ck^^^ DNASfr 

□ ^ — :^ — (promoter)5£^ij^ :^ — ^ — — (terminator )@E 

20 (DSDSS^lJ (Shine-Dalgarno sequence ) t^jm^ H IR §3 ^ K > ATG 
^ T CDM^CSD-ATOCDDNASe^lJSO'^CD:! ^ ^ C Mi Si §f1 
it&.'^f i£.'^®raRNACOi^?)^tIit*<^j^tt(Ci$^^-^;t ^ (38)o SS 
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rf. 7^ > V ;l/ >'L' 4^" — (potential energy) 

-^^L. -in^^^(DcDNAS£^lJ cb S^^X.T. :g /j: mRNAIt 
itJI^^-r ^ ^ >So uPACD cDNA(l , N^^TW^ 

/fi^ i^>9# g O-tr ij > ^ 3 - ^ =? K >±(I^jPS^^TaqI^K/r 
^iSi^iJ^^^E^'-So C (DTaqllfBiicfc «9 5' {SO CD DNA<^ >fb -^fiJc L> 
^^CDDNA@E3?iJ iS^-r ^ cb}6^-C-^ ^fc. ^n^-^- 

rtJSRcDtacy □ ^ -Se^iJCtac promoter GenBlock, Pharm 
acia)^^fijfflt-^ C i^N'T^ cncii. 3' {RiJ {CSDgS^iJ 
(Shine-Dalgarnp sequence)^ trBamH Ui^ ^ (cohesive 
end)Se^lj7;?A'-f ^nXC^^o C ® ^ i 5fe CD Taq I SB {4 ^ fij 
fflLT. BamHIirTaqlcDFBlCDDNA^^fb^'^fi^ L. ^J^STO^ 
liJIjilLT^cDNAge^iJCg^glx.^ Z <i:;6<^tgT-^^ (114) , 
^Me^ATFHI^i3- K-r^DNAJi. ATFi HI -8CD Zl o CD 

^-^SBiiOT ^ y ^Sfi^iJJi. ATF©134#gCDGly^HI-8cDl# 
g cDThrT^ C CDGly-ThrC^^jT.-r -2) =i K > Kpnl iSISs 
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^ii^fij^-r 6 C Z (DKpnlmm^i^Lit. ATFHIO 

+ ^ ^itiE^-4'{C{iC tli^/^Hr#^£ LJ^iC^fcii). ATFiHI-8gB 

'^iz. mm(Dy^xi i^-j^m^m^E^-to 5fet-\ atf^hi- 

fPMLT;^)^ii. ^lir^X^ K^^t^fSo 

ATFg|5 5>(Ser'~Gly\^^)^ zi - K f ^ DNA»f ^ o ^ fal r 

- {iTaqllSliS^i^ ±r;fE(5* #J)(Z)i® ^ /iDNASS^iJ<^ila^, 
-^fijffi-r>5 (115) o ^# tl/cPCRtii|iiDNA^TaqI iKpnlT- 

Mmn^W^ Z t-^<T:'^ Z ©DNAKffK- cir tacT^ n ^ - ^ - 
Se^iJ^itoHindlll-BamHlT^r^ - . ct D^' :*c M ^ T © if 
$il^^±{f ^ gfltJT^t^^-^fiJc L/cBamHI-TaqlT^y^ -;$:pU 
C19cDHindIII-KpnISfC{4(r}f A 4^ Pal ^ 5 X ^ KpTAK^fPl! 
^^5 C c!r:*-fT-^ ^ ( H 7 ) « 

HI-B^^^-CThr'-Gly^^)^ rr - K "T -5 DNASff >t ^ ^ o 4^ 7" 
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X i KpHIKIi. ^(D J: o iz LTrfm-r ^ Z ti^<i:^^ pC 
D17R15*^n- K LTC^;5HI-8CDT ^ 7 ^ie^iJJi, 9# B i 10# 

7 ^ i^T^i -5 T ^5 LTC> ^5 HI-8CD9S g ® T ^ / ^ 

Val^Ilefl^^ 10# gOUe^^Val-^^^-r 'S. ^ -7 - 

L/cPCRiti{ii{C J; cDNAcirlll b i£3?lJ CD DNAKI? 
Zt^^^T^^ (116) o ^ fc^®5' -laiJJi. ATFcD3'Mcbit^T- 
^ ^ J: 9 {l|fr/c(rKpnI$Bi4^^A-r ^ii{C3*#i{i. mm 

fiJfflLT. HI-8(D59#@©GlyCDE^C^lii=: K>TGA^^A 
t-^o C cDPCRit'tiS L/cDNA^. Kpn I i Bel I ^ ^ ^ ^ Z C 

'So Ztl^^ PUCIS® Kpnl-BamHIIfBii^^f A L. ^^TqITT^-^X^ 
KpHIK<^fp^t-^ C i:;{>^T'^ (US) o 
-^(D^mzf^ X i KpTAKcirpHIK^. Kpn I ci: Xmn I T ^ Sir L . 

9 ) o 
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IPTG( Isopropyl 0 - d- Thiogalactopyranoside)^ t" ^ 

tti^x-^^o i^^y^Mewti. ^T. ^f^. 

15 ^J;iliai^^ii: LT{i^A^T-— B ^/c 0 0. 1 ~ 2 0 0 m 

i^iis^s. MJ^?g> mmm. ,^tt';>^N° 

i^KM^s. umm. #p^m> ?l^> hii 
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h hcDNA;:?^^ ATF^ u - K-T^DNA^, PCR?^^ffi(,^T 
m^Li^mm^^ a--y^'tfz, t h WM*^©cDNAs(QU 
ICK-Clone cDNA. CLONTECH) ^mmtLX. ^^^f^ ^ -7- 
Pr-1(5* -CGTGAGCGACTCCAAAGGCAGCAATG-3* , SE?iJ#^: 4)^ 
Pr-2(5; -AAACCAGGGCTGGTTCTCGATGGTGGTG-3' . iE^ij#-^ : 5) 
(115) ^^C^TPCRSJT.^tr /Co PCRSin!:ii. IngCDcDNAcb 
SOpmol-Toor 5 •7-<J:'^tnO0/z lCDSti>^T. rUMOPC 
RS^C^^-y h (Gene Amp, Perkin Elmer Cetus)^ fij^ L /Co 9 

^UOPCR^^^tC^. ±ti{ii ^ n/c 538bp<7)DNA^^g|^tS^ LTPCRj^ 
a-^>y^ y h (TA Cloning Kit, Invitrogen)^ ffl I n 
TK^^-pCR I K Invitrogen)ir|a;^».iA^fCo 4^ «y H CD v ^ 

±tt. itfe^X^^/N > K 7- , pp. 19-26. 1991 )Ct^e o Tit 
^L/Co ^Ur. ^J^S^#^^yf^^°^ - >.,t DNACDii^g£?lJ;^D 
NAv-^jO-9-- (ALF DNA Sequencer. Pharmacia)^ ffi T 
i^^s g X i KpPPA^^IE L < 1^^^ nT(,^ ^ 
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##^12. 7°^ X ^ KpCD17Ri5CDfp^ 

m 1 0 (I ^ L m Se ^iJ ( 1 )7&M?> ( 10 ) O ^ :t U =1-7 ^ b 
K C@£^ij#^ • 1 "^^ 18)^. ^Si&DNA^^^i(Model 38 
lA, Applied Biosystems}^ l^X 7. T i V ^ \^'f^lZ^i^ 
5 fk^^-^^L/Co jtT>^~y7K4^. SS^CT — BjfejQza-r ^ C cb 

A (OPC;^ — h U -y vx :^ -7 A, Applied Biosystems ) ^ ffi l^T 
^tML/Co ^•c>{wik:-«M{::i:c^l;Ts 16^ — ■yhCD:^?'J7^U;^- 
5^ K^^ --tr"(TOYOBO)^^tr50mM Tris-HCl (pH 7.6). ImM 
10 MgCl2, 0.5mM f- ;f X U h-;KDTT). ImM ATP 

37''CT iB#pBicDS£r^^^Tt>. -^^DNAcDS' OD mmtit^rf o 

/Co ^{Is 7M^^^^try ;Uigjg20«CD T ^ 'J yl-T ^ Ky 
/'m^gjc (polyaclyramide gel electrophoresis: PAGE){C 
^ ^ SI ^ o o y ;U ^ ^ ^ A a a ^ K T ^ L /«: 
15 S/^S(365niii)^^V^^^^il±T-. a 6UlfC5>CD7}- >J n 7 ^ 

K^'^tr^< > K^^^^ 0 Hi L/Co y" ^ fc> Sf= L . Im 
l(DDNA?gai^?S(20mM Tris-HCl. pH 8.0, 1. 5niM EDTK)^jm^. 
37"'CT-B^IS^ L:g>L>^Sim. ±rt^aj£^7^ 5 ACii LT-^ 

Vt^^tl^'tl^'ejUZti^ ^ 50inM Tris -HCl(pH7.6). 

lOmM Mgci2 ^x-m^L. ^ (D mm^ Qo^c x 5^mii&m L fzo 
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7^5 X I KpTV118N(TAKARA)^$(J|5Sgf^EcoRIfc J:a^KpnlT 

"C t "C ^ (C Jp L > ?L ti 0. 1 m© ii 5> ^ T Y ;U _ ( M 
illipore)T'^.ii L 3to 

^S5cDNASff>t^. SOmM Tris-HCl(pH7. 6). lOmM HgClz. lOmM 
DTT, ImM ATP © ^ ?g 4^ ?M L . 10^^ -y hOT4 DNA U 
--trXTAKARA)^fflC^T. 4°CT-B$fe. i§,^SiS<^^7 o /Zo rfiM 
® JMlOgm > t°7^ > h -fe;KTAKARA)^ffiC^TSW2§A^ 

^ - > ctDNAj^sg£^ij^^;f ji J: . ^m^^xi ]<cDmm^m 

cm 1 1) o tfz. ^®-:^iD'^^DNA{iSC>Otg1tlM-c-> 
^®5'^^{lBspHItt^^i^ct3'^3S§(C^rt^iS^iilt-r ^ - 
^|gDNA^?^^-r>5o 
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5' -CATGAAAAAAACCGCTATCGCTATCGCTGTTGCTCTGGCTGGTTTTGCTAC 
CGTTGCTCAGGCC-3' , Se^iJ#^: 6 

5' -GGCCTGAGCAACGGTAGCAAAACCAGCCAGAGCAACAGCGATAGCGATAGC 
GGTTTTTTT-3' , : 7 

LtzZCDdNm>f -r=y7. \ KpEK7<^$iJPS^SRsaI <tEcoRI 
-Qmm LT^ l;^0.25kbcDDNAftffH-^^ pTVl 18N(Z)NcoI -EcoRI 

$iJpg^^^e^/N»^ - >^^^ J; D^DNACDigSSS?iJ)^^;f;6^ 

t-r ^^"7 X i KpCD17R157&q# i^nrc^ ;z, <i:^fig^. L 

/Co 

15 ^5t^l 1 

(l)pTAK plasmid <Dm^ ( 7 ) 

Zf^xi h'pPPh^mm t LT . PCRiC .J: f9 ik^^^/i: iSB^J-CDDNA 
^m^fzi6<DtQJi^ff-^fZo ^m,-f=y -7-Pr-3(5' -GGGTAC 
20 CATCTGCGCAGTCATGCAC-3' . 8 ) . PCR(D^m> AT 

=1 - K-r ^DNACD3'{BiJ{lKpnI^fe^tiJ^-r ^ /c*:)(r^ft $ 
tl/c (US) o ^5 X ^ KpPPA lOngci:. 7" 5 "7 - Pr- 1 J: 
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^UPS^^TaqliKpnlT'^Kff LT. 1. ^%(DT fi u - X^y-'yUm^ 
5 ^iftT-5^^L/Co ^'^'L^*^ •^> 379bp<DDNASfr>T-^^ ^ ttl DNAIU 
iRffi :7 ^ ;L/^ ->f^ ^ - a (SpinBind DNA Extraction 
Units. FMC BioProducts)-^^ C>TDNA^[h]JK LfCo CCD 379b 
p<DDNASfrit{is uPA® 10~ 1341=CDT ^ J mW.n^^- K LT 
imi -(3)] o 

Met;6^ < ATF(DN^^l--9# g t TOT ^ J mW.n^ 3 - K 
f ^DNA^^Yb^-^^ L/Co -^O'^j5JcDNA{iSC^(D;fg?t0 
T-> ^C05' fUCBamHIIA^^SS^. 3' -(Bij (± Taq I 5^ ^ ;^ 

15 5' -GATCCAATCAAATGAGTAATGAACTACATCAAGTACCAT-3' . ge?lj#^ 
:9 

5* -CGATGGTACTTGATGTAGTTCATTACTCATTTGATTG-3* . S£?lJ#-^ : 
10 

20 -■tr'(TAKARA)<t ATP^^C^T U >^^b 100 °C Fal ^ 9& 
fZo COBamHI-TaqlT^'T"^ -{i. lli^SO 5' ^^SilRgfi^lJ. 
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§^ 3 K > :te ct ^ n (c ^ < \TF(Dm:W(D ^mo^^T I y mm 

?|J^=J- K LTC^^ Cl}7-(2)]o pUC19^KpnIi:HindII IT 
mm'ik^<^ -T^JT ' T U • ^t-.X ^ r ^ --(rXBAP, TAKARA) 
J: ^) 'J >^{b L/cDNA{yr>t^lOOng. tac :^ n ^ - 37 _ dn 
5 AT ^'7" ^ - (tac promoter GenBlock. Pharmacia ) ^ 20pinol , 
BainHI-TaqlTy 7"^ -^20pinol*j J: C>'379bpCDTaq-KpnI DNASff 
H- 200ng^. miScDDNA^ y- •> 3 >^ K (DNA Ligation 
Kit Ver.2, TAKARA ) ^ ffi C ^ T ^ ^ •> 3 > L . ^|g®JMl 
093 > ex > h -tr;KE. coli JM109 Competent Cells. TAKA 

W.nm^\ZXV) ^ gfitI>^5X$ KpTAK;6^t# ^ tiT C <ii ^ 

2.pHIK plasmid (DtHlg (US #83) 
15 r^x^ KpCD17RI5{is :^J^® -C^^a < ^il-r cfc -9 {I 

Aie^iJ^Wf ^ (#§^¥6-247998, H 1 1 C CD :/ 5 X ^ K 4' 

S>'61#g£DT^y^7!?^. ^^$nTC^-5cDNAS^3?lJy&^<i•f'ZllJ$ 
20 n^T i y ^ir^/i-^TC^^o ^ C -C•PCRS/;c:^^C^T. ATF 
iHI-SODNA^KpnlTiS^-r /ca6 {C. HI -SO 5' m^\^m-t ^ 
|5|B$(-9^ g ©Val^ Ile-\^^ I0# g O Ile^Val-\^m 
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-r5fia6CDr^-r -7-Pr-4(5" -GGGTACCGTTGCTGCTTGCAACCTGC 
CGATTGTCCG-3'. SS?iJ#^: 1 l)^^f^L/c. ^fz^ HI-8CD 
59#gCDGly®g^(r|-^lh=i K>TGA^^AL. f^I Bf icBcl I^. 
m^iiL^^-D ^ 0 {::DNA^i^|ffi-r 5 fzi^(Dy^ ^ ^_Pj.-5(5' 
5 -GTGATCAACCCGGAACACCGCAATATTCACGG-3* , g£?ij#^: 12)^ 
^ff- LfcCil 6 )o mmMAtLXf^ X I KpCD17R15^10ng. 

^-Pr-4*Jct CN'Pr-S^lOOpmol-rolOO^ l^RlS^^T. 
94°C15>rBl. bQXl^r^^ 12''CZ^m^\-^ ^ ^ jv ft ^2b^ ^ 

10 ^{C J; ^ ©liX^^. KpnI<tBclI-C^»f 176bp<D DNAftfr H* ^ t# 
C1I8-(1)] o pUC18^KpnI<!rBaniHI-C^Kfr^. BAPMSflJ: 
^ffifc'J LT-<^ ^ -DNA^I^M L/C ClI8-(2)] „ Z (D 

^ - DNA^ lOOngi 176bpCDDNASlf it200ng^ 5 ^ y _ .> ^ y 

+ •y^^fflc^T■5-ry-v^>L/c cii8-(3)]o cn^. 

3. ^J1:7"^X^ KpAIPCD^H^ (119) 
20 Buler^X^ KpTAKfc J;C>-pHIK^, Kpn IS a'Xmnl T ^ tl -e' 

pTAK:6^*^>#i^n^ 2356bpODNA»f>T- C1I9-(1)3 ipHIK;6M^t# 
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^n^99ibp(Dmmn en 9 -(2)3 ^mmLtZo '/kiz. #dn 
y- V 3 > L/i cm 9 - (3)] o ^ lt. ^mmiy^mzi > t° 

5 «i X ^ K^IIS^L. SE^iJ ^ II >5 C i J; 

ii^isBd. xMi^m^^ir^x^jimt^mm^mizFEM bp- 

5293 iUT. m^^it $ tl/Co 

•7^5 KpAIP^}to;^J^@JM109?^^l5g|^^> SmlCDlO 
0 g/ml® T > e i/ 'j >(Ainp)^^OTerrif ic Broth(TBJ|f Itfe ; 
1.2% ^< ^ h h 'j ^ h >. 2. 4% Ji^XO. 4% r -t? a -yU. 
KHzPO^ 2. 31g/l. K2HPO4 12. 54g/l){CMS 37°CT -B^$S 
15 mmmLfZo C CD^#?{^ ^iff LC^50mlCDTBigite(100;:z g/ml A 
inp){C^L. ^ 4BtrBl Hlji^# L fCo ^{r. 400inlC7DTB^itii 
(100;zg/ml Amp)(r^ L/Co ODsooCBOOnm TCDi^ 

^?SCD(J5 7feJ^);6^^0. 5i T'd: o /cH^fC IPTG^ ii^^O. 5inM ^ ^i: 

20 ^jH ^11^^^6( 10. 000 X g, 5:^ )(r J: 0 *26> lysis buff 

er(50mM Tris-HCl. pH 8.0. 50inM NaCl, ImM EDTA)T: z5fe/1^ L 
/Co LTi§-L^53'g|^fflC>T®^*^||a6> 0. 25 mg/mlCD 'J y 
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^-A^^t^lysis buffer SOml M ffi L /c o Q°CTimr^&. 

^M^^-^lysis buffers- -(^Jferl^ Ls fklZ0,5% Triton X-100. 1 
OmM EDTACpH 8. 0 )7K ?^ T"^ L . Mi'ik iZ ^ o - miysis bu 

Z(DmXi^m^^& M i^m^'T-'J >^ SOmM Tris-HCKpH 
7. 0)> ImM EDTA^ 1% 2-mercaptoethanolO ^ ?^ 20inl {C L 
fzW:. 1 U -y h ;P © U +x - ;U 7=^ ^ y ^•',< y y ^ - ( 2 jj ^• 

T-i^>. SOmM Tris-HCl.pH7. 0. ImM EDTA . 2inM ^1^:1^^^' 
^U^^:^->. 0.2mM ^ ^ ;U ^ 5^ > ) ^Jp^T. ^z^T 

U >@?^< -y y T- (pH 6. 5) ^^i-y^i LT + ^/i:ig|/f^^SS 

No. 2;5l£-e^ ^ . ^ {::0. 22^ mO :7 ^ - (- J: ^ ^.ig;^:^^: 
-^ /wo W^tlfzl^r^^^ 20inM U > «v "7 r — (pH6. 5)T^ 

K '>> >y v(SP MemSep 1000. MILLIPORE) {I i^^jp L > 0~lMiE>ft: 
•:^ h U ^ A(20mM ij > ^ ^ ^ _ , pH6. 5)^?S t ^ il 

^i^i§fl(Centriplus concentrators ; 5}" M 5> ^ M 3, 000, A 
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tnicon)^ m^^^r mm 0.2M NaCl. SOmM ^) >m^< y y t - 
(pH6. 5)T^{fefl: L /cSuperdex75(HiLoad 26/60, Pharmacia) 

^^i6. 20inM ') >^^< y y Y -(pm.5)^9\-mt Lxmm L 
5 fZo ^LXZ(Df^i^^^ ba6 20mM U > ^ /< :7 ^ — 

(pH6. 5)T¥<^'fb L/z-r :f >3c^7!7 5 ACRESOURCE S. Pharma 
ciaXc^JnL. 0~ 0. 5M^g'^b:^ h U A (20inM U>^/<-y^r 
pH6. 5);^?^® J: f9 ^ L T I ^ ^ ATFHI CD 

10 ^M^J 3 m^ATFHlCDSte 

L/zATFHI^20« SDS-PAGETD^-i/c t Z T I J ggge 
^IJ ;6^ It ^ T- J}^ i6 ^> n ^ 5^ M CD 2 1. 5kDa t — L fz±^ ^ \,Z ^ 

15 HI-8(C^i- 5 5tifiL?f ci: ©S/^'t^^H-cfc <t C CcD21.5kD 

del 477A. Applied Biosystems) ^ ffi C > T 1^ 'n; 
tl'S ATFHI®N^!lSSe?ijT ^ Ser-Asn-Glu-Leu-His-Gln-Va 
20 l-Pro-Ser-Asn-(Cys)-Asp-(Cys)-Leu-CD 14^SCD 9 "^CDCys^ 
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^7t — >umt^ti^z t-f)mm^^tifzo 

4 + y 7 |g e MATFHI -CLCDfPi^ 
ATFHI-CL{i. N^)^#J{ruPA(Dl~134#g^T-®T i 7 ^iE 
^iJ(Ser'~Gly' ^^)(D:f. 'J -<-7"5^ K^WL> C^^M iZEl -%(D ± 
ST^>>E>66^SOT i y ^i£?iJ(Thr'-Leu'')(D 'J ^^f- K 
^W-T'S^-y ^MeWT^^CH 1 2. ie^lJ#^:2)o ZO^ 

^ ^m&m^:kmm'^-^m-r ^fzisbcDrnm^"^ i kpaip-c 
i^&.T<Dyjmizm'oxr^mLfzcm i 3 )o -t^^x ^ kpaip^ 

zbpcDmmn^XDi^ ti^LmmLfz en 1 a-o] o ^(d-^ 

©-^^DNAJiSl^O^g^ilgT^ ^<D5' fiiJCBsmll^A^^Jffi^. 3 

5' -GTGAATATTGCGGTGTTCCGGGTGATGGTGATGAAGAACTGCTGTGATCCT 
-3' . mn^^ : 13 

5' -CTAGAGGATCACAGCAGTTCTTCATCACCATCACCCGGAACACCGCAATAT 
TCACGG-3- . gE^lJ#^ : 1 4 

<t^^^ L 7^c±ieDNACD5' T4 U 7 ^ U/ f- K 4^ 

^--tr-(TAKARA)i:ATP^ffiC^r ^n-etl V^-fbL. lOOXT 

25>fp1^r*^. a^^^iPCci: ^9 T — - 'j >r $-ti:. T^-f^- 

DNA^^^^-ti-/- 1 3 -(2)] o ZOBsml-XbalryT"^ - 

DNA^lOpmolfc J;a'3323bp(DDNA^H-100ng'^ =7 ^ ^ - ^ y ^ 
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K fi<=t ^ ^ ^ y - -> 3 > L/C Cgl 1 3 -(3)] o ^L-. ± 

Tg 1 # 3 ^o:>iim^m^^i^ji^T.mt^m^nmizFER}A p 

- 15364 <i= LTHf^^lt^tl. ¥^8^11^ 14 B (I. PERM BP-5 

It^L/Co ft ^.L/CATFHI-CL^20!^; SDS-PAGETI^ /- i C 5 . 
it^*^^i J)<i6 '^n5 22. 3kDa©:^^J|i— Jjr |^ ^- ^ ^ ^ j- ^ ^ 

— ^< > K i L r n/Co ^/z. 5ki&^"^urt CD^SK^ 

^ X :^ > a D .y h ^ ct *9 / > y U > {C $f ^ L . H I -8(1 f 
^l^lflLrt<:i:cDS:jS-|4^li-:/c>:C:6. CCD 22. 3kDaCDMSK^< 

> K^-«?^ < c t^mm-^titz. 

nmm 5 ^sewATFHi-jiLcDfpsi! 

ATFHI-ML{i. {C uPACD 1 ~ 147# g * T cD T i / Wtm 

?'J(Ser'-Gln^^^)CD4^. '^I ^ 7° 5^ K ^ W L . Gly^ L T C;^ i^#J 
{rHI-8CDl-59#g tVO:>T i y @?S2^iJ(Thr'-Gly'M©:f. 'J 

^'^m-r^^/^m&'Mx-^^cmi 4. s£^ij#^: 3 

pAIP-ML^J^T(^:^i*(I'(;Jf TfPiU L/C (gl 1 5 ) o 
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3%<DT7^ o-xyyUmmski&T'5^g| Lfio 236bp 
<DDNA0fK-^^ tti Lm§^L/c C^l 5-(l)] , 

^ KpAIP^NcoIfc J:0'KpnlT-^K;f 1 % © T □ - X y 
m&lci&T- 53-^1 L. 3146bp6DDNA{|ffit 0 ttJ Lit §li L/C C gl 1 

5-(2)]o i5^®-^^^'^^DNA^iSc^CDtg|ilg•<::\ ^©5'ilij{i 
Apol^'fi^^i^. 3'#JfC(iKpnItt^^^^f^^f ;£>o 5'-AATTT 
CAGGGTAC-3' (SS?iJ#^ : 1 5) . 5' -CCTAG-3' (SE^IJ#^ : 

1 6) T^^tl'^rk^^^^L fc±ieDNACD5' T4 'j 

7 ^ U:^^ K4^^--tr•(TAKARA)<tATP^MC^T^n'e•n U >^ 

r^it. T^-r^-DNA^?g^$-t+/c CH 1 5 -(3)] o CCD A 
poI-KpniT ^'7^^ -DNA^30pmolcir 236bpfe^C/3146bpCDDNAKff 

1 5 -(4)} o ^ LT. ;^mMJM109ri y \i ^ y h-tr;U{r 

7X ^ KpArp-ML75^'lsfl-ii^)lllll^nTc^;sci;^a^.L/co 

'^.ilfc. PAIP-ML^i^W-r ^:^^MJMl09^5|c{i. ¥^74^12>g22B 

a^n^^mo < (fmm 1 Tg 1 # 3 ^cDxufi^^pfi^^ 

^X^^X||iJ^f;ji5f5E?^(CFERM P-15363 ^Lr. Sl^^lt^n. 
^^8^11^14B{CFERM BP-5745i: Lxm^^mS^lZ^^ ^ tlfz. 
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1^ L/-iATFHI-ML^209^ SDS-? ^GE^Z:' m ^ tz t Z ^ ^ sf^t^C^j^ 
^ 23. IkDaO^^-^S ir-gj LfzX^ ^IZ. > K<t 

(D^fZ^^^m^fz t Z CO 23. lkDa©MaK^< > K7!)^'5^ < 

^^K^ ^ ^u^^9—^\y — V <D^^ X. PBS^ 140 n 

10 U 6. 25/zMCD:r5 X ^ >7jc;^/S;^20/^ 14o J;LN*0~10;a MCD-9- 

>:/>'u^20// c £Diii{i^ip^/c„ 23''c-e5^rBm^a L/c^. 

'^^S®S-2251^?g(liDg/iDl)^20;u liflPX.SJr>^§^ife L/^o 3 
0^^. 20«g^^^20// lJO;tr S:i:c:^ihi6. 405nDi-U CDilS^J^ 
^ iftiJ ^ L . > t b" ^ - ^ jfjp L T c ^ c ^ B# CD q& {:: ^^-r 

WtiUTI^HI-SJ: 0 fc??t^(IC5oT-25>CDl~3^CDl) 

•^mmi uPAR It-^PISH^ 
20 t hJ^ll^^li'J >/N°m^U937^ffl l^T. uPA7!?^'l^-tr7°^- 

/Co 5t-r\ 'J 7^" > K -C* -5 :7 U -t? -r > V 5^ :t T T> - 
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h (fluorescein isothiocyanate : FllOWWiuPk^ i^CD Ji o iZ 
LxmmLfZo 10ingCDuPA^2ml©0. IM NaHC0 3 (pH9. 0 ) tJin 
L> lJRg(D?nc=^lmlco ^ X Jly t ^ ^ K(DMSO){r 

5 a^iiffiy ^bttiii^ 5 A(PD-10. Pharmacia){Ci^iP L. FITCM 
MuFk^mWl LfZo ^^JU^^-jU-n-l X if' - h - la-T-feT^- 
hCphorbol 12-Diyristate 13-acetate: PMA. Sigma)T$IJgJ[ L 
fz\}QZ7mm^mit>. 50inM glycin-HCl. 0. 5M NaCl(pH3. 0)T^ 
il&mm. 0.5M HEPES/< 7^ r -. 0. IM NaCl (pH7. 5 )T 4" L 

10 /Co ZCDmmiZXiO. uPAR^-^ L/cf^@1icDuPA^|^*-r ^ C 
(t*^*T:-^'5o 1 X 10'cells/ml(0. 1% BSA, PBS ) (I i)| M L U93 
fi HZ, 0~ 1000nM (D-*)- > ^ JU^IOO m Img/mlOF 
ITCMiS5uPA^2;t/ Ifc J; O^O. U BSA^-^trPBS 398 1 ^ j!ra s 
4°CT-30^rBlScS L/Co EPICS PROFILE y n-^^ hU- 

15 ^fflC^T. *fflflS(C^^ LfcFITC^muPAcDa^zIiJ^ LfCo ^0) 

^mm^^^i^-D z t=^mm Ltz cm i 7 ) ^ z<D',^^i}^>^. 
20 ^js^j 8 in vitro mmmmmnmmm 

flat*SMT-ccK t h ?L^^Jia^MDA-MB-435> t hBliEfeMt* 
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A375. t hmiLmmmmm?c-3, du-hs. t hi^mmmmu 

tj — ^ hy-(Jl^ — C^um pore size) ft ^ -7 7^ 
5 (Transwell. COSTAR){-. PBST^O^^ (C L h 'J ^" ;KM 
atrigel)^ 100 ulMx.. IgJ^^itT^^yU^— zr - h 
LfCo ^'-^ > ^ -t' y^'^ — (modified Boyden chamber)£D TS 
600 // I ORPMI 1640. 0. l!«BSA^An> f-+>^<-±^ 

^ -^^ >^<- JiM$P{r?S^fflIS>S?S?S(2x 10« cells/mD^l 
Jfe(f ibroblast conditioned-inedia)^^{b1^M i LT^iD L 

fzimi )o ^mumi^^^(D i±iLLx ^n^'ti 3 m 

trofco ^ 3 — K^Hj L/zuPA^ffi or. Scatchard plot 

fZo 
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C N-succiniini(lyl-3-(2-pyridyldithio)propionate] T^-^ 
5 ^-^fzmmit^^ 1 ©ATFiHI-8 conjugate) (32) J: 0 

^ ®uPAR^?aS}6N'^C^SMT-ccl^DU-145CD J; 9 Iffl IS T' (1 . 



15 



20 
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ATF+HI-8 uPAR 





L'T[ 


HI-8 


ATF 


coniueate 


ATF Hi 


ATFHl-CL 


ATFHI-«L 


site/cell 


HOC-[ 


200 


180 


1000 


70 


10 


20 


50 


76000 


SMT-ccl 


100 


220 


500 


10 


1.2 


I 


10 


108000 


A375 


80 


100 


1000 


80 


50 


100 


120 


12000 


MDA-MB-435 


70 


no 


800 


30 


3-5 


20 


5.6 


87000 


GEO 


300 


200 


>1000 


150 


110 


200 


20 


5000 


PC-3 


50 


50 


>1000 


20 


20 


20 


50 


20000 


DU-145 


260 


150 


300 


30 


0.5 


5 


2.9 


96000 


3LL 


250 


200 


>1000 


200 


300 


300 


200 


N. D. 



7— K-7^X(Balb/c nu/nu. Charles River Japan){j:z^i 

becco' s modified Eagle medium: DMEM)(I!S®L^ 5 iH^O 
14B g {1. 50 u g®ATFHI^ /c{i^M:tiM7ic^^n-e n^Ta 

^^iZ*) >/^°gp$£^(16/31);^»<^'^nfC7&■<. ATFH Hi W ( 3 
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/20)c oli^^^qi^ij Lfco 

^S:tt^7K PC3 s.c. 
5 ATFHI PCS s.c. 



1x10' 16/31 
1x10" 3/?n 



^J£^J 1 0 in vitro ^JiS#t^ 

uPAR^ll^fSfC^f 6 ATFHIO^fiaSS#&{C■^C^T. i^^^fflfS 

(HOC-I. SMT-ccl. PC-3. 3LL) ^ 96K 37° U - h T - B^^# L 
/■cm. ®^tJ^^DATFHI^ATF^/c{iHI-8^'t^fi^-r > 
(-)0^^(r^X.fCo ^©m37°CT20B#PHl^^ l^CicD 

V > ^jglj^ L /c (Betaplate scintillation counter. Phar 
macia)o -eo^m^ ATFH Hi 20 g/ml 1 /:/ M )CD ^ T" ^5 ^ itS 

^J£«?<J 1 1 in vitro ^fla^W/S-fe^b 

24K7°U- ;U{C 1000^CDJg^lS CHOC-I, 

SMT-ccl. PC-3. 3LL) ^-^trlmlCDlfflSarg?^ ^ Atl^^ L /Co 
24B#raim. 0. 2Xt: h jfiLrtryUr ^ >^'^i,-PBST'^?R L/c^S 
j^S© ATFHI ^^^D L/Co ^CD'# 7 B Fali^^m, iBIS^^fe L 
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mn^n : 1 

Se^'JcDS^ : 6 2 4 

lE^ijcDsi : mm 
m(DWi : -^m 
h.-f. o V - : mm^^k 

S2?IJ : 

GATCCAATCA A ATG ACT AAT GAA CTA CAT CAA GTA CCA TCG AAC TGT GAC 
Met Ser Asn Clu Leu His Gin Val Pro Ser Asn Cys Asp 

TGT CTA AAT GGA GGA ACA TGT GTG TCC AAC AAG TAC TTC ICC AAC ATT 
Cys Leu Asn Gly Gly Thr Cys Val Ser Asn Lys Tyr Phe Ser Asa lie 

^5 20 25 

CAC TGG TCC AAC TGC CCA AAG AAA TTC GGA GCG CAG CAC TGT GAA ATA 



His Trp Cys Asn Cys Pro Lys L 



ys Phe Gly Gly Gin His Cys Giu U, 



40 



45 



50 



55 



60 



AAG GCC AGC ACT GAC ACC ATG GGC CCG CCC TGC CTC CCC TGG AAC TCT 
Ala Ser Thr Asp Thr Met Gly Ar« Pro Cys Le. Pro Trp Asn Ser 



65 



70 



75 



GCC ACT GTC CTT CAG CAA ACQ TAC CAT CCC CAC AGA TCT CAT CCT CTT 
Ala Thr Val Leu Gin Gin Thr Tyr His Ala His Arg Ser Asp Ala Leu 



80 



85 



50 



90 



98 



146 



30 35 
CAT AAG TCA AAA ACC TGC TAT GAG GGG AAT GGT CAC TTT TAC CGA GGA 194 
Asp Lys Ser Lys Thr Cys Tyr Glu Gly Asn Gly His Phe Tyr Arg Gly 



242 



290 
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CAC CTG GCC CTC GCG AAA CAT AAT TAG TGC AGG AAC CCA GAC AAC CCG 338 

Gin Leu Gly Leu Gly Lys His Asn Tyr Cys Arg Asn Pro Asp Asn Arg 

95 100 ICS 

AGG CGA CCG TGG TGC TAT GTG CAG CTG GGC CTA AAG CCG CTT GTC CAA 386 

Arg Arg Pro Trp Cys Tyr Val Gin Val Gly Leu Lys Pro Leu Val Gin 

110 115 120 

GAG TGC ATG GTG CAT GAC TGC GCA GAT GGT ACC GTT GCT GCT TGC AAC 434 

Giu Cys Met Val His Asp Cys Ala Asp Gly Thr Val Ala Ala Cys Asn 
125 130 135 140 

CTG CCG ATT GTC CGT GGT CCG TGC CGT GCT TTC ATC CAG CTG TGG GCT 482 

Leu Pro He Val Arg Gly Pro Cys Arg Ala Phe lie Gin Leu Trp Ala 

145 150 155 

TTC GAC GCT GTT AAA GGT AAA TGC CTT CTG TTC CCG TAT GGT GGT TGC 530 

Phe Asp Ala Val Lys Gly Lys Cys Val Leu Phe Pro Tyr Gly Gly Cys 

160 165 170 

CAG CGT AAC GCT AAC AAA TTC TAT TCT GAA AAA GAA TGC CGT GAA TAT 578 

Gin Gly Asn Gly Asn Lys Phe Tyr Ser Glu Lys Glu Cys Arg Glu Tyr 
175 180 185 

TGC GGT GTT CCG GGT TGATCCTCTAGAGTCGACCTGCAGGCATGCA 624 
Cys Gly Val Pro Gly 
190 193 
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nino^^ : 6 4 5 

h D V - : mm^ 

i£^IJ : 

GATCCAATCA A ATG ACT AAT GAA CTA CAT CAA GTA CCA TCG AAC TGT GAC 50 
Met Ser Asn Glu Leu His Gin Val Pro Ser Asn Cys Asp 

5 10 
TGT CTA AAT GGA GGA ACA TGT GTG TCC AAC AAG TAC TTC TCC AAC ATT 98 
Cys Leu Asn Gly Gly Thr Cys Val Ser Asn Lys Tyr Phe Ser Asa He 

15 20 25 

CAC TGG TGC AAC TGC CCA AAG AAA TTC GGA GGG CAG CAC TGT GAA ATA 146 
His Trp Cys Asn Cys Pro Lys Lys Phe Gly Gly Gin His Cys Glu He 

30 35 40 

GAT AAG TCA AAA ACC TGC TAT GAG GGG AAT GGT CAC TTT TAC CGA GGA 194 
Asp Lys Ser Lys Thr Cys Tyr Glu Gly Asn Gly His Phe Tyr Ar« Gly 

50 55 60 

AAG GCC AGC ACT GAC ACC ATG GGC CGG CCC TGC CTG CCC TGG AAC TCT 242 
Lys Ala Ser Thr Asp Thr Met Gly Ar« Pro Cys Leu Pro Trp Asn Ser 

65 70 75 

CCC ACT CTC CTT CAG CAA ACG TAC CAT GCC CAC AGA TCT GAT GCT CTT 290 
Ala Thr Val Leu Gin Gin Thr Tyr His Ala His Arg Ser Asp Ala Leu 
80 85 90 
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CAG CTG CGC CTG GCG AAA 
Gin Leu Gly Leu Gly Lys 

95 

AGG CCA CCC TGG TGC TAT 
Arg Arg Pro Trp Cys Tyr 
110 

GAG TGC ATG GTG CAT GAC 
Glu Cys Met Val His Asp 
125 130 
CTG CCG ATT GTC CGT GGT 
Leu Pro lie Val Arg Gly 
145 

TTC GAC CCT CTT AAA CGT 
Phe Asp Ala Val Lys Gly 
160 

CAG GGT AAC GGT AAC AAA 
Gin Gly Asn Gly Asn Lys 
175 

TGC GGT GTT CCG GGT GAT 
Cys Gly Val Pro Gly Asp 
190 

ACCTGCAGGCATGCA 



CAT AAT TAC TGC AGG AAC 
His Asn Tyr Cys Arg Asn 

100 

GTG CAG GTG CGC CTA AAG 
Val Gin Val Gly Leu Lys 
115 120 
TGC GCA GAT GGT ACC CTT 
Cys Ala Asp Gly Thr Val 
135 

CCG TGC CGT GCT TTC ATC 
Pro Cys Arg Ala Phe lie 
150 

AAA TGC GTT CTG TTC CCG 
Lys Cys Val Leu Phe Pro 
165 

TTC TAT TCT GAA AAA GAA 
Phe Tyr Ser Glu Lys Glu 
180 

GGT GAT GAA GAA CTG CTG 
Gly Asp Glu Glu Leu Leu 
195 200 



CCA GAC AAC CGC 338 
Pro Asp Asn Arg 

105 

CCG CTT GTC CAA 386 
Pro Leu Val Gin 

GCT GCT TGC AAC 434 
Ala Ala Cys Asn 
140 

CAG CTG TGG GCT 482 
Gin Leu Trp Ala 
155 

TAT GGT GGT TGC 530 
Tyr Gly Gly Cys 
170 

TGC CGT GAA TAT 578 

Cys Arg Glu Tyr 

185 

TGATCCTCTAGAGTCC 630 

645 
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SS?lJ#^ : 3 

n^^\\<Dm^ : 6 6 6 

5 h Tf. □ V - : illitt 

la^ij : 



Ser A,„ u„ Hi. Cl„ v., p„ Ser »s„ c. Asp 

TGT CTA AAT GCA OGA ACA TGI GIG TCC AAC AAG TAG TTC ICC AAC All 
C.. Uu A.„ Gl, CI, Ihr VU S„ As„ L,, I,. PH, s„ A.„ n. 

2° 25 

CAC TGG ICC AAC IGC CCA AAG AAA IIC OGA CGO CAC CAC IGT OAA AIA „e 

rrp C„ A,„ C,s Pro l,s f,e Gl, G„ OU Hi= C,. CU „e 

30 



50 



98 



35 



GAI AAG ICA AAA ACC IGC lAI GAG GGO AAI GGI CAC IIT lAC CGA GCA ,U 
A.P lys Ser 1,3 thr C„ I„ au CI, A.„ Gl, „U P.e I,r Ar. G., 
" 5° SS 

60 

*AG OCC AOC ACT GAG ACC AIG GGC CGO CCC IGC GIG CCC TGG AAC ICT U2 
AU Ser I., A.p Thr He. Gl, A,, Pro C,s Uu Pro Trp A.. Ser 

65 

=CC ACT GTC CTT CAG CAA ACC TAG CAT GCC CAC ACA TCT GAI OCT CIT ,s„ 
AU Mr Val Le„ Gl. Gl. Ihr T,r AU HI. Ar. S„ Asp Ala Uu 

80 



35 90 
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60 



338 



386 



CAG CTG GGC CTG GGG AAA CAT AAT TAG TGC AGC AAC CCA GAC AAC CGG 
Gin Leu Gly Leu Gly Lys His Asn Tyr Cys Arg Asn Pro Asp Asn Arg 

95 100 105 

AGG CGA CCC TGC TGC TAT GTG CAG GTG GGC CTA AAG CCG CTT GTC CAA 
Arg Arg Pro Trp Cys Tyr Val Gin Val Gly Leu Lys Pro Leu Val Gin 

110 115 120 

GAG TGC ATG GTG CAT GAC TGC GCA GAT GGA AAA AAG CCC TCC TCT CCT 434 
Glu Cys Met Val His Asp Cys Ala Asp Gly Lys Lys Pro Ser Ser Pro 
^25 130 135 

CCA GAA GAA TTA AAA TTT CAG GGT ACC GTT GCT CCT TGC AAC CTG CCG 482 
Pro Glu Glu Leu Lys Phe Gin Gly Ihr Val Ala Ala Cys Asn Leu Pro 

145 ISO 155 

ATT GTC CGT GGT CCG TGC CGT GCT TTC ATC CAG CTG TGG GCT TTC GAC 530 
lie Val Arg Gly Pro Cys Arg Ala Phe He Gin Leu Trp Ala Phe Asp 

160 165 170 

GCT GTT AAA CGT AAA TGC GTT CTG TTC CCG TAT GGT GGT TGC CAG GGT 578 
Ala Val Lys Gly Lys Cys Val Leu Phe Pro Tyr Gly Gly Cys Gin Gly 

1^5 180 185 

AAC GGT AAC AAA TTC TAT TCT GAA AAA GAA TGC CGT GAA TAT TGC CGT 
Asn Gly Asn Lys Phe Tyr Ser Glu Lys Glu Cys Arg Glu Tyr Cys Gly 

190 195 200 

GTT CCG GGT TGATCCTCTAGAGTCCACCTGCAGGCATGCA 
Val Pro Gly 
205 207 



626 



666 
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i£^"J#^ : 


4 


SE CD ^ 


• 2 6 


ie^lJCDgy : 




mOiJC : - 













CCTGAGCGAC TCCAAAGGCA GCAATG 



10 



15 



^ : 2 8 



h '-i^ □ V 

se^ij : 



AAACCAGGGC TGGTTCTCGA TGGTGGTC 



28 



mn^^ : 6 

20 iS^lJ® 5 $ : 6 4 



BNSDOCI0:<WO 9725422A1> 



wo 97/25422 
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h n >j - : mm-^ 

CATGAAAAAA ACCGCTATCG CTATCGCTGT TGCTCTGGCT GCTTTTGCTA CCGTTGCTCA 60 
GGCC 

64 



eS?IJ#^ : 7 
Sa^lJ® :g $ : 6 0 

mn(Dm ■. mm 

GGCCTGAGCA ACGGTAGCAA AACCAGCCAG AGGAACAGCG ATAGCGATAG CGGTTTTTTT 60 



S£^IJ#^ : 8 

mnCDM:^ : 2 5 

20 h ;n Q V - : iliat^ 
SS^IJ : 

GGGTACCATC TGCGCAGTCA TGCAC 
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Sfi^iJ#^ : 9 
^ncD^:^ : 3 9 

se^ij : 

GATCCAATCA AATGAGTAAT GAACTACATC AAGTACCAT 



10 e£?IJ#-^ : 1 0 
^ncOM:^ : 3 7 

h D V - : mm-^ 

15 gfi^lj : 



CGATGGTACT TGATCTAGTT CATTACTCAT TTGATTC 



37 



SE^IJ#^ : 1 1 

20 Se^iJcDg $ : 3 6 
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64 



K ^ D V - : mmU: 

: 

GGGTACCGTT GCTGCTTGCA ACCTGCCGAT TGTCCG 

5 

mn^^ : 1 2 

Sa^iJcoS^ : 3 2 
iS^IJCDiy : 

10 h a V - : illgt^ 

GTGATCAACC CGGAACACCG CAATATTCAC GC 



15 S£^IJ#^ : 1 3 
SS^IJOg $ : 5 1 

mncDM : mm 

N □ V - : Em*^ 
20 gfi^lj : 

CTGAATATTG CGGTGTTCCG GCTGATCGTG ATGAAGAACT CCTGTGATCC T 



51 
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SE^IJ#^ : 14 

^nom^ : 5 7 

id^ijoiL' : mm 
5 h ;f. o V - : mm^ 

CTAGAGGATC ACAGCAGTTC TTCATCACCA TCACCCGGAA CACCGCAATA TTCACGC 

10 mn^^ : I 5 
mncoM^ : 1 3 
m^\\(DM : mm 

h ^ o X - : mmvt 

15 SS^IJ : 

AATTTCAGGG TAC 

iE^iJ#-^ : 1 6 

20 mn<D^ $ : 5 

^nom : mm 
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mm : 

CCTAG 

5 

5 

S£^IJ#-^ : 1 7 
mn(Dm^ : 2 5 3 

mcDm. : -:^m 

10 h □ - : 

GGTTGCTGCT TGCAACCTGC CGGTTATCCG TGGTCCGTGC CGTGCTTTCA TCCAGCTGTG 

GGCTTTCCAC GCTGTTAAAG GTAAATGCGT TCTGTTCCCG TATCGTGGTT GCCAGGGTAA 

CGCTAACAAA TTCTATTCTG AAAAAGAATG CCGTGAATAT TGCGCTCTTC CGGGTGACGA 

AGACGAAGAA CTGCTGTGAT GATCTAGAGC CCAGCCCGCC TAATGAGCGG GCTTTTTTTT 
GAACAAAAGG CGG 



60 
120 
180 
240 
253 



: 1 8 
S£?lJ(DS $ : 2 6 1 
20 Wiyi\(Dm : ^Wt 

m<Dm: : -^m 
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AATTCCCCCT TTTGTTCAAA AAAAAGCCCG 
ACACCAGTTC TTCGTCTTCG TCACCCGGAA 
AATAGAATTT GTTACCCTTA CCCTGGCAAC 
TAACAGCGTC GAAAGCCCAC AGCTGGATGA 
CGTTGCAACC AGCAACCGTA C 



CTCATTAGCC GGGCTGCGCT CTAGATCATC 60 
CACCGCAATA TTCACCCCAT TCTTTTTGAG 120 
CACCATACCG GAACAGAACG CATTTACCTT 180 
AAGCACGGCA CGGACCACGG ATAACCCGCA 240 

261 



10 



i5 



20 
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10 



f t ^ IS a 

1 . Tia (x^ 1 ) OSejiJ^ N^S^iHiJC. Tl£ (iC 2 ) <DS£ 
(xC 1 ) 

Cys Asp Cys Leu Asn Gly Gly Thr Cys Val Ser Asn Lys Tyr Phe Ser 
Asn He His Trp Cys Asn Cys Pro Lys Lys Phe Gly Gly Gin His Cys 

(x^ 2 ) 

Cys Asn Leu Pro He Val Arg Gly Pro Cys Arg Ala Phe He Gin Leu 

Trp Ala Phe Asp Ala Val Lys Gly Lys Cys Val Leu Phe Pro Tyr Gly 

Gly Cys Gin Gly Asn Gly Asn Lys Phe Tyr Ser Glu Lys Glu Cys Arg 

Glu Tyr Cys 



2 . BU i£ ( it: 1 ) t Itj le ( it 2 ) CD SS^IJ CD fsl C TafiCD 4 

«cDie^licDc^-rtl7!)^^^t:^^ES^^|J^ $ iz^t,-m>^m i le 

15 • (xt 3 ) - Ala Asp Gly Thr Val Ala Ala 

• (xt 3 )- Ala Asp Gly Lys Lys Pro Ser Ser Pro Pro Glu 

Glu Leu Lys Phe Gin Gly Thr Val Ala Ala ; 

• Glu lie Asp Lys Ser Lys Thr Thr Val Ala Ala ; ^5.0* 

• Glu He Asp Lys Ser Lys Thr Val Ala Alao 
20 3 . Tl£ (xt A ) : 

N^i^-(S£^iJI)-Cxt l)-(5fi^iJII)-(xt2)-(@e?iJ IID-Ct^^ 
(xt A ) 
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(se^ij I 7X^0^ 1 7^c{i Tie® c^-r"n7:>^cDT ^ y m^n 

Ser Asn Glu Leu His Gin Val Pro Ser Asn 

5 Asn Glu Leu His Gin Val Pro Ser Asn 

Glu Leu His Gin Val Pro Ser Asn 

Leu His Gin Val Pro Ser Asn 

His Gin Val Pro Ser Asn 

Gin Val Pro Ser Asn 

10 Val Pro Ser Asn 

Pro Ser Asn 

Ser Asn 
Asn 

(xt3)- Ala Asp Gly Thr Val Ala Ala 
(5^3)- Ala Asp Gly Val Ala Ala 
20 (5t 3 )- Ala Asp Gly Ala Ala 
(it: 3 )- Ala Asp Gly Xaa 
(it 3 )- Ala Asp Thr Val Ala Ala 
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Ala 



Ala 
Ala 



Lys Pro Ser Ser Pro Pro Glu 
Gin Gly Thr Val Ala Ala 



Glu 


He 


Asp 


Lys 


Ser 


Lys 


Thr 


Thr 


Val Ala Ala 


Glu 


He 


Asp 


Lys 


Ser 


Lys 


Thr 


Val 


Ala Ala 


Glu 


He 


Asp 


Lys 


Ser 


Lys 


Thr 


Ala 


Ala 


Glu 


He 


Asp 


Lys 


Ser 


Lys 


Thr 


Xaa 




Glu 


He 


Asp 


Lys 


Ser 


Lys 


Xaa 






Glu 


He 


Asp 


Lys 


Ser 


Lys 


Val 


Ala 


Ala 


Glu 


He 


Asp 


Lys 


Ser 


Lys 


Ala 


Ala 




Glu 


He 


Asp 


Lys 


Ser 


Thr 


Val 


Ala 


Ala 
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(xt 3 )- Ala 

( 3 )- Ala 

(5^ 3 )- Ala 

(xt 3 )- Ala 

5 ( 5^ 3 )- Ala 

( it 3 )- Xaa 

( xC; 3 )- Xaa 

(xt 3 )- Xaa 

( xt 3 ) - Xaa 

10 ( iC 3 )- Val 

( xt 3 ) - Xaa 

(xt 3 )- Ala 
Glu 



Asp Val Ala 
Asp Ala Ala 
Asp Xaa 
Thr Val Ala 
Val Ala Ala 
Thr Val Ala 
Val Ala Ala 
Ala Ala 
Xaa 

Ala Ala 

Asp Gly Lys 
Leu Lys Phe 
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10 



15 



20 





lie 


Asp 


L y s 


oe r 


Vol 

V a i 


A 1 « A 1 *^ 

Aia Ala 


Vj i u 


lie 


Asp 


Ly s 


oe r 


A ia 


A 1 « 

Aia 


rill 
u i u 


lie 


Asp 


Ly s 


c « ^ 
oer 


V « « 

Xaa 




bill 


1 i e 


Asp 


Ly s 


T k ^ 

I nr 


Val 


AT * "I 

Ala Ala 


PI,. 
U i u 


lie 


Asp 


Ly s 


Val 


A 1 

Ala 


Ala 


u 1 u 


1 ie 


Asp 


Lys 


Ala 


A 1 

Ala 




bill 


1 ie 


Asp 


Lys 


Xaa 






blU 


T 1 — . 

1 ie 


Asp 


Thr 


Val 


Ala 


Ala 


bill 


1 ie 


Asp 


Va 1 


Ala 


Ala 




bill 


T 1 « 

1 le 


Asp 


Ala 


Ala 






p 1 , . 
biU 


I le 


Asp 


Xaa 








PI.. 
blU 


1 le 


Thr 


Val 


Ala 


Ala 




PI,, 
bill 


1 1 e 


Va 1 


Ala 


Ala 






PI.. 
biU 


1 ie 


Ala 


Ala 








p 1 i. 
bill 


1 ie 


Xaa 










blu 


Thr 


Val 


Ala 


Ala 






P 1 11 
b i U 


V a i 


Ala 


Ala 








Glu 


Ala 


Ala 










Glu 


Xaa 












Xaa 














( fz fz 


Lh XaaJl 




mm 
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(xt 3 ) 

Giu lie Asp Lys Ser Lys Thr Cys Tyr Glu Gly Asn Giy His Phe Tyr 

Arg Gly Lys Ala Ser Thr Asp Thr Met Gly Arg Pro Cys Leu Pro Trp 

Asn Ser Ala Thr Val Leu Gin Gin Thr Tyr His Ala His Arg Ser Asp 

Ala Leu Gin Leu Gly Leu Gly Lys His Asn Tyr Cys Arg Asn Pro Asp 

Asn Arg Arg Arg Pro Trp Cys Tyr Val Gin Val Gly Leu Lys Pro Leu 
Val Gin Glu Cys Met Val His Asp Cys 

(S£^ijiii){i> 7i^m& (-0H) ^ /cjiTiecDi^-rti*^® T = 
y ^ se ^ ^ -r : 

10 Gly Val Pro Gly Asp Gly Asp Glu Glu Leu Leu 

Gly Val Pro Gly Asp Gly Asp Glu Glu Leu 

Gly Val Pro Gly Asp Gly Asp Glu Glu 

Gly Val Pro Gly Asp Gly Asp Glu 

Gly Val Pro Gly Asp Gly Asp 

15 Gly Val Pro Gly Asp Gly 

Gly Val Pro Gly Asp 

Gly Val Pro Gly 

Gly Val Pro 

Gly Val 
20 Gly 

] 
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(iC3)- Ala Asp Gly Thr Val Ala Ala 

(^3 )- Ala Asp Gly Lys Lys Pro Ser Ser Pro Pro Glu 
5 Glu Leu Lys Phe Gin Gly Thr Val Ala Ala 

Glu lie Asp Lys Ser Lys Thr Thr Val Ala Ala. 

Glu He Asp Lys Ser Lys Thr Val Ala Ala 
10 T-^^»A}cJ13|fitgcD4->5^&M 

5. S2^lJ I t<SeT Asn Glu Leu His Gin Val Pro Ser Asn 

6. I ;6-<Ser Asn Glu Leu His Gin Val Pro Ser AsnT 

(iC 3 )- Ala Asp Gly Thr Val Ala Ala 

(i^3 )- Ala Asp Gly Lys Lys Pro Ser Ser Pro Pro Glu 
Glu Leu Lys Phe Gin Gly Thr Val Ala Ala 

Glu He Asp Lys Ser Lys Thr Thr Val Ala Ala. 

Kit 
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10 



Glu He Asp Lys Ser Lys Thr Val Ala Ala 

7 . TIB (x^ 1 ) C7)Se?iJ^ 3 - K-r ^ D N ASfi^ij;^ 5 ' #J 
i^. Tl£ (5^ 2 ) (Dmn^zi - K-r ^ D N Aie^iJ;^ 3 ' miZ 

(xC 1 ) 

Cys Asp Cys Leu Asn Gly Gly Thr Cys Val Ser Asn Lys Tyr Phe Ser 
Asn lie His Trp Cys Asn Cys Pro Lys Lys Phe Gly Gly Gin His Cys 

(5C 2 ) 

Cys Asn Leu Pro He Val Ar. Gly Pro Cys Ar, Ala Phe He Gin Leu 
Trp Ala Phe Asp Ala Val Lys Gly Lys Cys Val Leu Phe Pro Tyr Gly 
Gly Cys Gin Gly Asn Gly Asn Lys Phe Tyr Ser Glu Lys Glu Cys Arg 
Glu Tyr Cys 

8 . TIB (5C A ) : 

15 N^5a-(ie^iJI)-(xCi)-(Se?iJJI)-(5t;2)-(SB?iJ III)-C^5S 
(5^ A ) 

c (it A) cmn I )> (5^ 1 ) . (SB^ijii). (5C 2 ) 

20 {IlBiScODNAo 
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12. IS^J^JM 7 S 8 fliemcD D N A ^ 5ia ^^^iAA ^ ^ X 

13. ' tS>^^ 1 ~ 6 ^DC>t-"n;&^{cl2ifecD^y ^Mawor^S^ 

10 14. BljlfiJ^Me^#*^'FERM BP-5293-C* If 5:^:^ 1 0 letfe 

15. I^Jlel^M^^i^:*^'FERM BP-5745T'*) ^ ft ^Ig 1 0 leife 

16. mt^m%H^Wi3^?^^)k BP-5746T-^ 5 ISa^iI I 0 leUc 

15 (Dmn^^^o 

17. s£^ij#^ioi~i 9 3<DTi J m^n^^tsm^m 

18. ge^ijs^ 2 o 1 ~ 2 0 0 cDT = y mw.n^'^ijmi^^ 

20 19. SE?IJ#^ 3CDl~207OT^y ^ IS ?IJ ^ tr It >J^ 

20. ge?lj#^ 1 (D 1 5 - 5 9 3 Ol^i?SS?lJ^'^trtSJ^]g7 
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iZi^mcD D N Ao 

21. SE^lJ#^ 2 CD 1 5 ~ 6 1 
(CfetfeCD D N Ao 

22. @E^lJ#-^ 3 CD 1 5 - 6 3 
5 CffiifeCDDNAo 



PCT/Jr97/00008 

5 o^^^SE^ij^-i-iriiJicj^ 7 



10 



15 



20 
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F i g. 1 



ATF. 7;/^(l-I35) 7o K 



S ^0 G C«< ,A^90 P ISO p 



w G T 5"^ 2 80 I T s 

V T^G ' sT0^I.Y„S^PCWvf200 N 



A 



q6 ** " q ^ S P 



-10 



0 H . (- 

K 



S< 2S 0 

TrvS" ^htkeenolal 



wo 97/25422 



2/15 



PCT/JP97/00008 



F i g. 2 



5 

o 

Cry 



o 




MeuAc(GluNAc},(Gai)j(Wan)jGluNAc 



^^ffl^ (MII]26) 
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70 80 



T V Y R ^ ^ 

<^ 

T *^ H 

V 

S R ^ 

C H 



^ , K 120 

^ ^« c 0 90 

60 P 

N o P ^ 



E Y ^ V 



N 

U 

R 

Q 



^0 

K ^ ^ G Y 100 c 

H K M N L ^ 



Q 



G C 



r ^ V H K 



S ^ K „ EH 

20 ^ Dl30 



'0 N I 



o 0 K s ^ A y 135-193 



1 34 — G G 



P H 



0,-' Hl-8(l-59) 



1 90 



^ C 140 N EG 

ATFHI •< e c'-c' ^ 

' S 180 

T L o 

V " 

S : 193 r h f 

at^tSt 82 42.49% c p ^ 

57 29.53% Co y w 



iK7Kt4 54 27.98% • p >^ 

5^- ^ « =21564.13 



1 50 



Fig. 4 

BamH I Taq X 



I 1 

5 ' - ( AG ) GATCCAATCAAATGAGTAATGAACTACATCAAGTACCAT ( CGA ) - 3 * 

l_ I GTTAGTTTACTCATTACTTGATGTAGTTCATGGTAGC-5 ' 

S/D MSNELBQVP 
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Fig. 5 



Pr-l 



5 ' -CGTGAGCGACTCCAAAGGC 
ATGAGAGCCCTGCTGGCGCGCCTGCTTCTCTGCGTCCTGGTCGTGAGCGACTCCAAAGGC 6 0 
MRALLARLLLCVLVVSDSKG 
-20 -15 -10 -5 



AGCAATG-3 ' 

AGCAATGAACTTCATCAAGTTCCATCGAACTGTGACTGTCTAAATGGAGGAACATGTGTG 120 
SNELHQVPSNCDCLNGGTCV 
^5 10 15 20 

TCCAACAAGTACTTCTCCAACATTCACTGGTGa^CTGCCCAAAGA^ 180 
SNKYFSNIHWCNCPKKFGGQ 
25 30 35 40 

CACTGTGAAATAGATAAGTCAAAAACCTGCTATGAGGGGAATGGTCACTTTTACCGAGGA 240 
HCEIDKSKTCYEGNGBFYRG 
45 50 55 60 

AAGGCCAGCACTGACACCATGGGCCGGCCCTGCCTGCCCTGGAACTCTGCCACTGTCCTT 300 
KASTDTMGRPCLPWNSATVL 
65 70 75 80 

CAGCAAACGTACCATGCCCACAGATCTGATGCTCTTCAGCTGGGCCTGGGGAAACATAAT 360 
QQTYHAHRSDALQLGLGKHN 
85 90 95 100 

TACTGCAGGAACCCAGAC^U^CCGGAGGCGACCCTGGTGCTATGTGCAGGTGGGCCTAAAG 420 
YCRNPDNRRRPWCYVQVGLK 
105 110 115 120 



Pr-3 



3 • -CACGTACTGACGCGTCTACCArGGG-5 
CCGCTTGTCCAAGAGTGCATGGTGCATGACTGCGCAGATGGAAAAAAGCCCTCCTCTCCT 480 
PLVQECMVHDCADGKK PS SP 
125 130 135 140 

CCAGAAGAATTAAAATTTCAGTGTGGCCAAAAGACTCTGAGGCCCCGCTTTAA<^ 540 
PEELKFQCGQKTLRPRFKII 
145 150 155 160 



Pr-2 



3 ' -GTGGTGGTAGCTCTTGGTCGGGACCAAA-5 ' 
GGGGGAGAATTCACCACCATCGAGAACOIGCCCTGGTTTGCGGCCATCTACAGGAGGCAC 600 
GGEFTTIE NQPWFAAIYRRH 
165 165 170 175 
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